Despite the well-known associations between local environment and health, few studies have focused on environment and healthcare utilisation, for instance healthcare seeking behaviour or adherence. This study was aimed at analysing housing type, behaviour based on perceived local outdoor safety, social support, informal caregiving, demographics, socioeconomics, and long-term illness, and associations with health-seeking and adherence behaviours at a population level. This study used data from the Swedish National Public Health Survey 2004-2014, an annually repeated, large sample, cross-sectional, population-based survey study. In all, questionnaires from 100,433 individuals were returned by post, making the response rate 52.9% (100,433/190,000). Descriptive statistics and multiple logistic regressions were used to investigate associations between explanatory variables and the outcomes of refraining from seeking care and non-adherence behaviour. Living in rented apartment, lodger, a dorm or other was associated with reporting refraining from seeking care (adjusted OR 1.16, 95% CI 1.00-1.22), and non-adherence (adjusted OR 1.22; 95% CI 1.13-1.31). Refraining from going out due to a perceived unsafe neighbourhood was associated with refraining from seeking care (adjusted OR 1.59, 95% CI 1.51-1.67) and non-adherence (adjusted OR 1.26, 95% CI 1.17-1.36). Social support and status as an informal caregiver was associated with higher odds of refraining from seeking medical care and non-adherence. This study suggests that living in rental housing, refraining from going out due to neighbourhood safety concerns, lack of social support or informal caregiver status are associated with lower health-seeking behaviour and non-adherence to prescribed medication.
| INTRODUC TI ON
Healthcare utilisation (HCU) includes utilisation of hospital resources, home-care resources, and physician resources and is important for healthcare planning (Sofianopoulou, Rushton, Rubin, & Pless-Mulloli, 2012) . A major component in HCU is health-seeking behaviour (HSB), which is broadly defined as activities performed by individuals who perceive themselves as having a health problem or being ill, with the purpose of finding an appropriate remedy (Kasl & Cobb, 1966) . Non-optimal HSB may occur in several ways, such as refraining from seeking medical care entirely or not seeking care in accordance with expected needs. The conception of 'need' can be examined either objectively, using measures like poor health, the capacity to benefit from care, how much care a person requires to achieve health, or the care required to effect the maximum possible health improvement (Culyer & Wagstaff, 1993) , or subjectively, using measures like 'perception of need.' HSB, like other factors such as socioeconomic circumstances and healthcare provider behaviour, is critical for access to healthcare services, and thus an important determinant of health (Braveman, Egerter, Cubbin, & Marchi, 2004) . There are differences between socioeconomic groups in how people seek care. Socially vulnerable groups are less likely than non-vulnerable groups to seek care in accordance with their expected needs (Agerholm, Bruce, Ponce de Leon, & Burstrom, 2013) . Factors associated with HSB and HCU include level of income (Burstrom, 2002) , gender (Westin, Ahs, Brand Persson, & Westerling, 2004) , education level (Westin et al., 2004) , perceived discrimination (Wamala, Merlo, Bostrom, & Hogstedt, 2007a) , and lack of confidence in medical services (Westin et al., 2004) .
Adherence is defined as the extent to which a person's behaviour, such as taking medication, following a diet, or executing lifestyle changes, corresponds with recommendations from a healthcare provider (WHO, 2003) . Adherent behaviour to a medical treatment is often classified into primary and secondary adherence. Primary adherence refers to the patient filling a prescribed medication, and secondary adherence refers to the patient taking the medication as prescribed. Factors with a high probability of affecting adherence include demographics (Lowry, Dudley, Oddone, & Bosworth, 2005; Yiannakopoulou, Papadopulos, Cokkinos, & Mountokalakis, 2005) , patient understanding and perception of medication (Berglund, Lytsy, & Westerling, 2012; WHO, 2003) , sickness and treatmentrelated factors (George, Kong, Thoman, & Stewart, 2005; Horne & Weinman, 1999; Leventhal & Cameron, 1987; Tordoff, Bagge, Gray, Campbell, & Norris, 2010) , and locus of control (Berglund et al., 2012; Wilhelm, Rief, & Doering, 2018) . Non-adherence is a critical factor for treatment failure (Blackburn, Dobson, Blackburn, & Wilson, 2005; Cheng, Woo, Chan, Tomlinson, & You, 2004; Wei et al., 2002) . Therefore, healthcare delivery and improving access to treatment are often considered public health concerns (Wamala, Merlo, Bostrom, Hogstedt, & Agren, 2007b) . HSB is sometimes associated with adherence and shares similar risk factors in some cases (Fogarty et al., 2002; Samal et al., 2011) . There is also a chronological relationship between HSB and adherence: to obtain prescription drugs, the patient must first seek care. Therefore, optimal healthcare is dependent on both HSB and adherence to medication utilisation. A critical factor to improve treatment outcomes is to identify key determinants of access to medication, HSB, and non-adherence (Morris & Schulz, 1992) .
Living environment and neighbourhood factors have been associated with health outcomes such as psychological distress, depression, well-being, sleep quality, and overall health (Berglund, Westerling, & Lytsy, 2017; Hill, Burdette, & Hale, 2009; Hill, Ross, & Angel, 2005; Ou et al., 2018) . The community socioeconomic context is seen as a contributor to poor health, independent of individual factors (Leventhal & Brooks-Gunn, 2003; Ludwig et al., 2011; Robert, 1999; Sanbonmatsu et al., 2012) . The local environment has also been associated with health-related behaviours (De Greef, Van Dyck, Deforche, & De Bourdeaudhuij, 2011; Grinshteyn, Cunningham, Eisenman, Andersen, & Ettner, 2017; Karvonen & Rimpela, 1997; Sundquist, Malmstrom, & Johansson, 1999; Yen & Kaplan, 1998) . Environmental factors, such as a disorderly neighbourhood, have been viewed as affecting individual health through a variety of mechanisms. These mechanisms include exposure to high levels of disorder, drug use, crime, social norms, poorer networks, lower social capital, and increased environmental stressors (Duncan, Duncan, & Strycker, 2002; Stockdale et al., 2007) . Few studies have focused on environment and health behaviours such as HSB and
What is known on this topic
• Environmental attributes are associated with health outcomes and some health behaviours.
• The socioeconomic status of an individual is associated with their living environment.
• Lack of social support and being an informal caregiver are risk factors for stress, illness, and poorer health.
What this study adds
• Living in rental housing and refraining from going out in the neighbourhood due to safety concerns were associated with refraining from seeking medical care. Not living in a private house and refraining from going out in the neighbourhood due to safety concerns were associated with non-adherence to prescribed medication.
• Persons providing unpaid care to a sick or disabled family member or friend (being informal caregivers) were more likely than non-caregivers to report non-adherence to treatment, and to report refraining from seeking medical care for their own care needs.
• Lack of social support, and having financial problems or a long-term illness were associated with refraining from seeking medical care and non-adherence to prescribed medication.
adherence. However, it is possible that health behaviour also has associations with living context; certain factors in the living context may favour or disfavour HSB and adherence. An interesting consideration is how the living environment and social factors explain HSB and adherence to medication treatment. This study aims to investigate the associations between HSB for medical care and primary non-adherent behaviour with housing type, outdoor neighbourhood safety, social support and informal caregiving in the general Swedish population.
| ME THODS
This study used data from the annual Swedish National Public 
| Explanatory variables
The living environment was investigated with respect to two variables: housing type and behaviour based on perceived neighbourhood outdoor safety. Housing was categorised into three types: (a) private house; (b) condominium; and (c) rented apartment, lodger, dorm or other. The private house category included bungalows and townhouses, and the condominium category included apartments in housing cooperatives (bostadsrätt) and actual condominiums. (Ferraro & Grange, 1987; Kullberg, Karlsson, Timpka, & Lindqvist, 2009 ). The question was phrased: 'Do you ever refrain from going out alone for fear of being attacked, robbed or otherwise molested?' Possible answers were 'No,' 'Yes, sometimes,' and 'Yes, regularly.' Social support is seen as an important factor for health outcomes (Rosell-Murphy et al., 2014; Wheeler, Skinner, & Bailey, 2008) , and has known associations with adherence (DiMatteo, 2004) (Lewandowski & Drotar, 2007) Demographic data used in this study were gender, age, and educational level (categorised as compulsory school, secondary school or equivalent, or university). Financial problems were assessed using the question: 'During the last 12 months, have you had difficulties managing your current expenses for food, rent, bills, etc.?' Answers to this question were dichotomised into 'no' or 'yes.' Information about long-term illness was collected using the question: 'Do you have any long-term illness, problems following an accident, any disability, or any other long-term health problem?' Replies were phrased as 'no' or 'yes.' Background information on the questions in the Swedish National Public Health Survey has been published previously (Boström & Nyqvist, 2010) .
| Outcome variables
Refraining from seeking medical care was based on the question 
| Analysis
Pearson's chi-squared test and Student's t-test were used to study differences between males and females as well as between the explanatory and outcome variables. Multiple binary logistic regressions were used to estimate associations between housing type, behaviour based on perceived outdoor neighbourhood safety, social support, caregiv- 
| Ethical consideration
The Swedish National Public Health Survey was approved by the research ethics committee of the Swedish National Board of Health and Welfare (December 8, 2003 ). The present research study was approved by the regional ethical committee in Uppsala (May 10, 2016).
| RE SULTS
The study population was on average 50.7 years old (SD 18.0) and consisted of more women (56%) than men (44%). Compulsory school was the most common completed education level (45%). Private house was the most common housing type to live in (51%), followed by rented apartment, lodger, dorm or other (31%), and condominium (18%). A majority (77%) of the respondents reported not refraining from going out, but 23% did refrain from going outdoors due to perceived safety concerns. The distribution of variables in the study population is shown in Table 1 .
| Refraining from seeking medical care
The majority of the responders reported not refraining from seeking medical care (85%). Refraining from seeking medical care was reported by 17% of females and 13% of males.
| Adherence behaviour
In the total population, 6% showed primary non-adherence to prescribed medication. Non-adherence was reported by 6% of females and 6% of men. Living in a condominium had a statistically significant association with primary non-adherence to medication in both a crude and an adjusted model (adjusted OR 1.13, 95% CI 1.03-1.23), see Table 3 .
| Logistic regression models
Living in a rented apartment, lodger, dorm, or other was associated with non-adherence in an adjusted regression model (adjusted OR 1.22; 95% CI 1.13-1.31). Refraining from going out due to the perception of an unsafe neighbourhood was associated with non-adherence in an adjusted model (adjusted OR 1.26, 95% CI 1.17-1.36).
Lower emotional social support was associated with non-adherence (adjusted OR 1.30; 95% CI 1.18-1.42), and instrumental social support was also associated with non-adherence (adjusted OR 1.79; 95% CI 1.59-2.01). Informal caregivers were more likely to be non-adherent (adjusted OR 1.19; 95% CI: 1.08-1.31). Having problems with finances was associated with non-adherence (adjusted OR 2.24; 95% CI 2.06-2.40). Having a long-term illness was also associated with non-adherence (adjusted OR 1.71; 95% CI 1.60-1.82).
| D ISCUSS I ON
The aim of this study was to investigate whether attributes in the living environment and social factors were associated with HSB and adherence to prescribed medication. The main findings were that not living in a private house, refraining from going out in the neighbourhood because of perceived unsafety, and lacking social support or having the status of informal caregiver were separately associated with refraining from seeking medical care and non-adherence to prescribed medication. Gender, age, education level, socioeconomic status and long-term illness were further associated with HSB and adherence.
The local environment has been associated with health in several studies (Diez Roux, 2001 ). Fewer studies have investigated the associations between contextual factors and people's behaviour regarding seeking medical care and adherence to medication.
Adherence behaviour to some treatments, such as those for type 2 diabetes mellitus and HIV, has been linked to environmental factors in some studies (de Vries McClintock et al., 2015; Surratt, Kurtz, Levi-Minzi, & Chen, 2015) . The results seen in this study may, to some extent, be related to housing and neighbourhoods as a marker for socioeconomic status (SES), since SES is known to have a large impact on health behaviour (Pampel, Krueger, & Denney, 2010) .
Contextual factors may also be considered mediators between SES and health, as SES may be linked to health through environmental exposures associated with different accommodations (Evans, 2004; Rauh, Landrigan, & Claudio, 2008) . However, research also asserts that the local environment should not only be seen as a marker for SES (Hiscock, Macintyre, Kearns, & Ellaway, 2003) ; instead, the liv- The results show that HSB and adherence were associated with refraining from going out due to a perceived unsafe neighbourhood; these results are in line with previous research that identified the perceptions of crime and violence as predictors of health (Stockdale et al., 2007) . Fear of crime and safety-related worries are suggested to have an impact on behaviour, potentially decreasing physical activity (Gomez, Johnson, Selva, & Sallis, 2004) and limiting personal freedom (Kullberg et al., 2009) . A previous study of safety-related aspects found that factors typically associated with safety were associated with physical activity among children and adolescents (Carver, Timperio, Hesketh, & Crawford, 2010) . Also, the perception of an unsafe environment may have an impact on people's healthcare use, which the results in this study imply. Safety-related worry might lead to 'time-space inequalities,' which is a theory arguing that the ability to access and utilise different spaces during certain times TA B L E 1 Distribution of characteristics among participants, by sex and for total group varies with subgroups, and has a disproportionate negative impact on certain subgroups, for example, low-income mothers (Whitley & Prince, 2005) . Such inequalities have been found to have implications for mental health (Grinshteyn et al., 2017; Whitley & Prince, 2005 ) and physical activity (Bennett et al., 2007) , and might also have implications for access to care and adherence to medication.
The results in this study imply that the healthcare system in Sweden may not be able to fully balance out health inequalities between people in living in different environments, as HSB and adherence may also vary due to environmental factors.
Social support is, to a certain extent, also a contextual factor (Williams, Barclay, & Schmied, 2004 Odds ratio (OR), significance level, and confidence interval (CI) for having refrained from seeking medical care. community, are slightly associated with refraining from medical care in smaller communities (Mizuochi, 2016) . In theoretical models, social support and potential health outcomes, health behaviour is included as an underlying link between support and health (Uchino, 2006; Umberson, 1987) . The hypothesis is that social support is health-promoting because it facilitates healthier behaviours in two major ways, either directly (e.g., practical support) or indirectly (e.g., social support impacts the meaning of life). In this study, lower social support was associated with refraining from seeking medical care and non-adherence, as was seen in previous studies regarding adherence (DiMatteo, 2004; Gomes-Villas Boas, Foss, Freitas, & Pace, 2012) .
It is reasonable to assume that caregivers, who often provide assistance with medical concerns to care receivers, would be more familiar both with the healthcare system and the importance of adherence to prescribed medications, thus simplifying their own health seeking and adherence to treatment. However, the findings in this study suggest that the caregiving role was associated with less utilisation of medical care and prescribed TA B L E 3 Results of logistic regression models of factors explaining primary non-adherence to medication Odds ratio (OR), significance level, and confidence interval (CI) for primary non-adherence to medication. , 1997) , and that informal caregivers often have unmet care needs (Wang, Molassiotis, Chung, & Tan, 2018) .
Informal caregiving is a resource in several ways, for instance as an adherence-enhancing factor for care receivers (Trivedi, Bryson, Udris, & Au, 2012) .
In Sweden, there are some publically financed benefits for supporting caregivers. When a relative is severely ill, with a potentially life threatening condition, it is possible for an employed caregiver to receive reimbursement through social health insurance for a shorter (Frambes, Given, Lehto, Sikorskii, & Wyatt, 2018; Lucero et al., 2018) .
Nevertheless, caregivers do not seem to support their own adherence to prescribed medication to a greater extent, as they reported lower primary adherence than the general population. These results are similar to those of previous studies which show that caregiving status is associated with secondary non-adherence (Shrank et al., 2011) . Caregivers are in an unusual situation as they may have unmet health needs themselves, but they are at the same time a part of the healthcare chain as informal providers. Healthcare utilisation has been linked to health outcomes (Williams, Eckert, L'Italien, Lapuerta, & Weinberger, 2003) , and HSB is considered to be a pathway through which other risk factors (such as socioeconomic status) can influence health outcomes (Benova, Grundy, & Ploubidis, 2015) . Most people in this study did not refrain from seeking care and did not report insufficient primary adherence to medical treatment. However, from a perspective of community health and spatial policy, the differences due to local environment, social support, and caregiving status are of considerable importance.
The results highlight the importance of factors in the living environment for health behaviour, and show that the healthcare system (which has the potential to balance out differences in health outcome) needs to be focused on context-based interventions.
| Strengths and limitations
The main strengths of this study are the large sample size and the simple random sampling of the study population, which make the results broadly generalisable. The main limitation of the study is that outcomes were self-reported, and it is uncertain to what extent reported health behaviour corresponds to actual behaviour. The study sample excludes people of 85 years of age or older, and the results should not be generalised beyond the age of the study population.
There was no information about how ill-health affected the responses, but it is reasonable to assume that it decreased the capability to respond. Since having long-term illness was a factor associated with both refraining from seeking medical care and being non-adherent, it is likely that the present sample underestimates the impact of having chronic disease on the outcomes. Moreover, the data were cross-sectional, and it is not possible to determine the cause-effect relationship between predictor variables and outcomes. More research needs to be carried out to investigate the mechanisms of the observed differences in HSB and adherence and which factors mediate the associations between predictors and outcomes. There is a possibility that we have not included some important confounders, such as ethnicity. Furthermore, there is a risk of selection bias in all studies using self-reported questionnaire data.
| CON CLUS ION
This study suggests that living in rental housing, refraining from going out due to neighbourhood safety concerns, lack of social support or informal caregiver status are associated with lower HSB and non-adherence to prescribed medication. These results were independent of demographics, socioeconomic status, and long-term illness. The mechanisms of these associations need to be further investigated in different types of studies of context, health behaviour, and processes of healthcare delivery. As a suggestion, qualitative research in specific patient groups may be beneficial for detailing information. In addition, experimental research is needed to investigate the impact of different interventions and changes in policy.
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